One-Pot 不斉6π-アザ電子環状反応を用いたインドールアルカロイド，(-)-Guettardine の全合成 by 北村 能雄
2009??? ?????? 
One-Pot?? 6?-????????????  
???????????? (-)-Guettardine????  
 
??????????????? 
????? ?????? ??? ?? 
 
? ???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????????????????
One-Pot ?? 6?-????????????????????????????????
????????????????????????????????? 1?? 
N
O
R CO2Et
NH2
OH
OHC
CO2EtI
Pd(0)
SnBu3R
One-Pot Asymmetric
6!"Azaelectrocyclization
R =
N N
Ts SO2Ph
#$%One-Pot&'6!-()*+,-./
2 4
5
 
? ?????????????? 1 ??????? Sc(OTf)3????????5????
???????????????????????????? 2????????? 1? 3
?????????????????????????? 
N
O
CO2Me
2
N
H
N
O
CO2Me
3
N
H
Sc(OTf)3N
O
CO2Me
1
N
Ts
reduction
2 4
5
2 4
5
2 4
5
!"#5$%&'()*+,-./01  
? ?????One-Pot ?? 6?-??????????????????????????
?? 2???? 3????????????????????????????????
?????????? 2,3-??????? 6????????? 5???? One-Pot?? 6
?-???????????????????????????????? 7? 5????
???????????????????????????????(-)-Guettardine???
????????? 3?? 
NO
N SO2Ph
TBSO
CO2
tBu
NH2
OH
OHC
CO2
tBuI
N
SO2Ph
SnBu3
4 5
6
OTBS
7
Pd(0) N
O
N H
TBSO
CO2
tBu
8
N
OH
N
HO
Me
H
(-)-Guettardine
1) reduction
2) Sc(OTf)3
!"#(-)-Guettardine$%&'(
5 5
 
? ? 4?????????????????????? 4????????? 5 ????
?????? 6?????? One-Pot?? 6?-???????????????????
?????????? 7???????????????????? 9????????
???????????Sc(OTf)3???? p-??????????? 5 ????????
??????????????????????????(-)-Guettardine????????
2,4,5-?????????? 8???????? 8? DIBAL?????????????
???????????????????????????????????? 11 ??
??????? 11 ??? N-?????Dess-Martin????????Tebbe??????
?????????? 14????????14??????????? TBS??????
????(-)-Guettardine??????????????????????????????
??????????? 
N
O
CO2
tBu
N H
TBSO
N
OH
N H
TBSO OH
N
OH
N
TBSO
H
H
N
OH
N
TBSO
Me
H
N
CHO
N
TBSO
Me
H
DIBAL
CH2Cl2
-78 oC, 30 min
94%
Pb(OAc)4, PrNH2
CHCl3
-50 oC, 20 min
73%
NaBH3CN
HCHO aq.
MeCN
r.t., 40 min
84%
DMP
CH2Cl2
r.t.,  40 min
53 %
N
OH
N
HO
Me
H
(-)-Guettardine
N
O
CO2
tBu
N H
TBSO
N
O
CO2
tBu
N SO2Ph
TBSO
NH2
OH
OHC
CO2
tBuI
Pd2(dba)3
P(2-furyl)3
LiCl, MS5A
1,4-dioxane, reflux
24 h
43%
N
SO2Ph
OTBS
SnBu3
W2 Raney-Ni
H2 (6 MPa)
THF
60 oC, 4 h
70%
1) TsOH, MeOH
91% for 2 steps
2) TBSCl
    imidazole
    CH2Cl2
N
N
TBSO
Me
H
Cp2TiMe2
THF
reflux, 21 h
46%
1) BH3!SMe2
    3 N NaOH, 30% H2O2
    THF
2) 2 N HCl, THF
15% for 2 steps
(-)-4 5
6 7
9 8 10
11 12
13 14
"#$(-)-Guettardine%&'  
